The localising value of the constellation of signs that constitute the "locked-in" syndrome is well established (Nordgren et al., 1971; Plum and Posner, 1972) . Although most cases of locked-in syndrome have had a vascular aetiology (Nordgren et al., 1971; Al-Wardi et al., 1975) , recent authors have shown that other pathological processes such as neoplasms, (Cherington et al., 1976; Hawkes and Bryan-Smyth, 1976) , presumed brainstem encephalitis (Cherington, 1977) , and direct trauma (Britt et al., 1977) involving bilaterally the ventral portion of the pons, can also produce it. We present here a patient in whom this syndrome was caused by a solitary pontine abscess.
Case report
This 40 year old right handed man was in excellent health until late November 1976 when he developed low grade fever, intermittent slurred speech, and drooping of the right eyelid. Symptomatic improvement followed treatment with tetracycline.
One month later, malaise and low grade fever recurred in association with an oropharyngeal infection presumed to be caused by Candida. An unknown antibiotic was prescribed. Slurring of speech was again noted, associated with unsteadiness when walking. Two days later a tooth extraction was performed. Dysarthria became more pronounced, and the patient complained of severe suboccipital headaches, and developed a right hemiplegia in the course of two days. (Figure) . The abscess extended into the fourth ventricle and was coextensive with a large area of haemorrhagic necrosis that involved much of the cerebellar vermis and medial portions of both cerebellar hemispheres. Although the abscess cavity was limited to the pons, the leptomeninges were thickened and opacified over the entire brainstem, and haemorrhagic softening extended rostrally along the ventromedial portions of the midbrain to the diencephalic junction. The diencephalon appeared grossly normal, but there was notable softening of the adenohypophysis.
On histological examination the abscess cavity contained necrotic debris and acute inflammatory exudate. Although marginal hypervascularity and mild gliosis were present, the abscess wall was not well defined, and extensive foci of cerebritis and perivascular inflammation were present throughout the pons and extended anteriorly along the ventromedial portion of the brain. Numerous perivascular haemorrhages and acute inflammatory infiltrates were noted in the midbrain, ventrally and medially to the substantia nigra, but there was no inflammation of the periaqueductal or tectal portions of the midbrain. The medulla was moderately oedematous throughout its extent and the leptomeninges over the entire brainstem were infiltrated by mixed inflammatory cells with plasma cells predominant. Extensive coagulation necrosis was present in the adenohypophysis without significant inflammation. Cultures of the abscess contents grew multiple organisms, Pseudomonas aeruginosa predominating.
Discussion
Solitary abscesses of the brainstem are infrequent, presenting challenging problems in their diagnosis and treatment (Lichtenstein and Zeitlin, 1936; Weickhardt and Davis, 1964) . Until quite recently rapid deterioration and fatal outcome were almost universal. The successful surgical evacuation with survival which has been documented in several recent reports (Danziger et al., 1974; Van Gilder et al., 1974; Robert et al., 1975; Messina et al., 1977) underscores the need for early and accurate diagnosis.
In most cases, the suppurative process results from direct extension from a contiguous focus of infection or haematogenous spread from a distant source, (Weickhardt and Davis, 1964; Van Gilder et al., 1974) . In approximately one-third of the patients reported its origin was unknown or could not be determined (Lichtenstein and Zeitlin, 1936; Weickhardt and Davis, 1964) , as in the present case.
Headaches, frequently occipital in location, fever, rapidly evolving signs indicating involvement of brainstem structures and spinal fluid pleocytosis are the most characteristic features associated with brainstem abscess, (Weickhardt and Davis, 1964) . Resistance to cervical manipulation has been described frequently, but classical meningeal signs are unusual.
Because pontine abscesses tend to involve the tegmentum, most patients present with a combination of ipsilateral cranial nerve signs and contralateral hemiplegia or dissociated contralateral hemianaesthesia, but classical brainstem syndromes that indicate an accurate anatomical localisation Davis, 1964) .
The development of bilateral facial palsy, impaired lateral eye movements, bulbar weakness, anarthria, and quadriparesis with preservation of consciousness rendered our patient "locked-in". As in the cases of locked-in syndrome from other causes, the abscess cavity and surrounding inflammation was located in the ventromedial portion of the pons throughout its rostrocaudal extent, with lesser inflammatory involvement of the ventral portion of the midbrain. Preservation of consciousness in these patients is thought to reflect the sparing of reticular structures located in the tegmentum of the pons and midbrain, essential for the maintenance of alertness (Chase et al., 1968) .
Although not realised in our patient, the possibility of demonstrating the abscess by computerised tomography of the head reported by Messina et al. (1977) represents a major diagnostic advance.
